Eighty-three per cent of 200 different freshly isolated cultures of Staphylococcus epidermidis produced beta lactamase. Growth in the presence of acridine orange or ethidium bromide or growth at 44 C resulted in a high frequency of loss of the beta lactamase genes in some strains of S. epidermidis. The relationship between betalactamase production and resistance to mercuric, cadmium and arsenate ions differed from that observed in Staphylococcus aureus. It is postulated that the genes for beta lactamase in certain strains of S. epidermidis are on a plasmid.
The genes controlling formation of the penicillinase, a f3-lactamase, produced by Staphylococcus aureus occur in most strains on a plasmid (3, 7) . Also on this plasmid are found the genes determining resistance to the heavy metals Hg, Cd, Zn, and As (8) , and in a few strains, to erythromycin (6) . Although several investigators have reported ,3-lactamase production by Staphylococcus epidermidis (4, 11) it is not known whether the genes controlling its production in this organism are extrachromosomal or chromosomal. Richmond (10) reported that the j3-lactamase from one strain of S. epidermidis tested was immunologically similar to both enzyme type A and C of S. aureus. This paper describes some preliminary studies on the nature of the f-lactamase genes in S. epidermidis in light of current understanding of the 03-lactamase of S. (Table 2) or acridine orange resulted in a high frequency of loss of the 3-lactamase genes by certain strains. With four strains, the percentage of 0-lactamase-negative colonies detected after exposure to ethidium bromide varied from 0.6 to 7.4%. The loss of capacity to produce,-lactamase in these four strains was irreversible. In two other strains tested, ethidium bromide caused no loss of /3-lactamase production. When P-1 and P-40 were grown in the presence of acridine orange, 1.4% of the cells of P-40 and <0.02% of the cells of P-1 lost the penicillinase gene. This was interesting since both lost the (3-lactamase genes at a high frequency (P-40, 5.1%; P-1, 7.5%) when exposed to ethidium bromide. In inducing a loss of penicillin resistance in S. epidermidis by acridine orange or ethidium bromide, irregular resUlts .ere obtained wihl a given strain. It was important that the cells be taken from a tube showing partial inhibition of growth; usually 5.0 to 15 ,ug of acridine orange or 2 to 5 Asg of ethidium bromide per ml of TSB were best. S. Rubin (personal communication) also found that cultures growing well in the presence of ethidium bromide failed to yield a high frequency of cured cells.
In 7 of 17 cultures, the percentage of cells losing the (3-lactamase genes after growth at 44 C was 0.1 or greater ( Table 3 ). The frequency of sensitive cells in cultures of P-1 was 0.1 %, whereas the frequency for P-40 was 1.0%. The high frequency of loss of the (3-lactamase gene by certain strains following growth in the presence of acridine orange or ethidium bromide or at 44 C indicated that the 3-lactamase genes in these strains of S. epidermidis were carried on a plasmid as in most strains of S. aureus. The genes controlling resistance to Hg, Cd, and As are also carried on this plasmid in S. aureus (7) . However, in S. epidermidis, resistance to these heavy metals was not always associated with 3-lactamase produc- tion. After curing of penicillin resistance by growth in acridine orange, or ethidium bromide, or growth at 44 C, the patterns of sensitivity to Hg, Cd, and As were the same as in the ,3-lactamase-producing parents shown in Table 4 . Although 18 of the parent cultures were resistant to all 3 of the heavy metal ions tested, the majority were sensitive to 1 or more. 3-Lactamasenegative strains of S. epidermidis isolated from nature showed similar variations in the patterns of sensitivity to Hg, Cd, and As. These findings indicate conclusively that the genes controlling resistance to these heavy metals are not on the (-lactamase plasmid.
It seems possible to us that the high frequency of penicillinase-positive strains of S. epidermidis might be involved in the emergence of penicillinase-producing strains of S. aureus in nature by in vivo transduction of this plasmid. We have isolated from S. epidermidis several phages active for S. aureus and will report the results of this type of experiment at a later date.
